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However, in such a conventional device, when a foot- 
vent mode for simultaneously opening the above foot 
blowing-out port and a ventilator blowing-out port is 
executed in determining the above wind distributing door 
pattern, the air of the same temperature according to the 
aperture of an air mix door is blown out of the foot 
blowing-out port and the ventilator blowing-out port. 
Accordingly, when the above air mix door is located in a 
full cool position at a starting time of an air 
conditioner main body, the air of lowest temperature is 
also blown out of the foot blowing-out port as well as the 
ventilator blowing-out port. 

Accordingly, even when a vehicle room upper portion 
yet attains a high temperature state, a vehicle room lower 
portion attains a super cooling state and a foot of a crew 
member is excessively cooled. Therefore, there is a fear 
that an uncomfortable feeling is generated. 

The present invention is made in consideration of 
such a conventional problem, and its object is to provide 
a starting controller of ah automatic air conditioner for 
dissolving the excessive cooling of the foot of the crew 
member in the foot-vent mode. 

Means for Solving the Problems 

To solve the above problem, the present invention 
resides in a starting controller of an automatic air 
conditioner in which the automatic air conditioner 
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comprises : 

detecting means for detecting a physical 
environmental factor relative to temperature such as 
outside air temperature, solar irradiation, etc. and 
outputting the physical environmental factor as an 
electric signal; 

a driving device for operating an operation element 
relative to wind amount distribution of respective foot, 
ventilator and defrost blowing-out ports arranged in an 
air conditioner main body; and 

an arithmetic controller for arithmetically 
calculating the wind amount distribution fed from said 
blowing-out ports into a vehicle room on the basis of an 
output signal of said detecting means, and sending-out a 
command signal to said driving device on the basis of this 
arithmetic result; and 

the automatic air conditioner executes a foot-vent 
mode for simultaneously opening said foot blowing-out port 
and the ventilator blowing-out port; 

wherein a foot room temperature sensor for detecting 
lower portion room temperature is arranged within said 
vehicle room; 

a foot-vent control arithmetic circuit is arranged 
in said arithmetic controller and sends-out a command 
signal for reducing the wind amount distribution of said 
foot blowing-out port to e.g., plural stages to said 
driving device in accordance with a reduction of the lower 



2 



portion room temperature detected by said foot room 
temperature sensor; or 

a timer circuit for measuring continuation time of 
said foot-vent mode and reducing the wind amount 
distribution of said foot blowing-out port to e.g., the 
plural stages in accordance with passage of this 
continuation time is arranged. 

An explanation will be made in accordance with the 
flow chart shown in Fig. 3. Namely, when an unillustrated 
air conditioning switch is turned on, an air conditioner 
main body 1 and an arithmetic controller 44 are started. 
Respective electric signals of the respective values of 
outside air temperature Ta, solar irradiation amount Z, 
lower portion room temperature T L and setting temperature 
Ts as a physical environmental factor relative to 
temperature are read (step ©) . Target room temperature 
Tso required to maintain the interior of a vehicle room to 
setting temperature Ts by using the above solar 
irradiation amount Z is arithmetically calculated (step 
®) . 

In the next step ®, it is judged whether the value 
of Ta+aZ+ (25-Tso) is greater than a predetermined value B 
by a wind amount distribution arithmetic circuit 51 or not. 
When this judgment is YES, it means that the upper portion 
of the interior of the vehicle room attains a high 
temperature state at a starting time of the air 
conditioner main body 1, etc. Accordingly, it proceeds to 
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step ®, and it is further judged whether the lower 
portion of the interior of the vehicle room is high 
temperature by inequalities T L >C and T L >D+ (Tso-25) or not. 
If this judgment is YES, it means that the lower portion 
of the vehicle room interior also attains a high 
temperature state as well as the upper portion of the 
vehicle room interior. 

Therefore, the wind amount distribution arithmetic 
circuit 51 outputs a command signal for executing a foot- 
vent mode to a foot-vent control arithmetic circuit 52 so 
as to simultaneously cool the upper portion and the lower 
portion of the vehicle room interior. The foot-vent 
control arithmetic circuit 52 arithmetically calculates 
wind amount distribution fed from a foot blowing-out port 
41 to the vehicle room interior at this time as 20 % of an 
entire wind amount (step (D) . This arithmetic result is 
inputted to a driving circuit 53. An actuator 54 for a 
ventilator door and an actuator 56 for a foot door are 
operated by a driving signal outputted from the driving 
circuit 53 so that a foot door 42 and a ventilator door 39 
are opened and operated. As shown by a solid line in Fig. 
2, a foot blowing-out port 41 and ventilator blowing-out 
ports 36, 37 are simultaneously opened in accordance with 
the above wind amount distribution. Accordingly, the 
upper portion of the vehicle room interior is cooled by 
80 % of wind amount distribution from the ventilator 
blowing-out ports 36, 37, and the lower portion of the 
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vehicle room interior is cooled by 20 % of wind amount 
distribution from the foot blowing-out port 41. At this 
time, a large space volume exists in the vehicle room 
upper portion arranging the ventilator blowing-out ports 
36, 37 therein. However, internal mounting parts such as 
a seat cushion, etc. are arranged and the space volume is 
comparatively small in the vehicle room lower portion 
arranging the foot blowing-out port 41 therein. 
Accordingly, the vehicle room lower portion is rapidly 
reduced in temperature in comparison with the vehicle room 
upper portion. The judgment of step ® gradually becomes 
NO. 

When the judgment of step ® becomes NO, it proceeds 
to step ©. It is then judged whether the lower portion of 
the vehicle room interior is in a high temperature state 
of an extent yet requiring a small cool wind by inequality 
T L >E+ (Tso-25) or not. If this judgment is YES, the foot- 
vent mode is continued and the foot-vent control 
arithmetic circuit 53 outputs a command signal for 
reducing the wind amount distribution of the foot blowing- 
out port 41 to 10 % to the driving circuit 53 (step ©) . 
Thus, the actuator 56 for a foot door is operated and the 
foot door 42 is operated in a closing direction, and the 
wind amount distribution from the foot blowing-out port 41 
is reduced from 20 % to 10 %. 

When the temperature of the lower portion within the 
vehicle room is then further lowered, the judgment of step 
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© becomes NO, and the wind amount distribution of the 
foot blowing-out port 41 is set to 0 %, and a vent mode is 
substantially attained, and the blowing out of the foot 
blowing-out port 41 is stopped (step ®) . Thus, the wind 
amount distribution of the foot blowing-out port 41 is 
stepwise reduced to 20 %, 10 % and 0 % in accordance with 
the lower portion room temperature T L , and super cooling 
of the vehicle room lower portion at a foot-vent mode time 
is prevented. Thus, generation of an uncomfortable 
feeling of the foot of a crew member caused by the super 
cooling is dissolved. 

The temperature of the vehicle room upper portion is 
also lowered with the passage of a cooling time. 
Otherwise, when the vehicle room upper portion is 
comparatively low temperature at a starting time and the 
judgment of step <3) becomes NO, normal wind amount 
distribution control is executed (step ®) , and one of a 
defrost mode, a bi-level mode and a foot mode is formed. 
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Abstract of JP2088323 

PURPOSE:To eliminate excessive cooling at a 
foot part at a foot vent mode by providing a 
computing control device with a foot vent 
control computing circuit for sending a 
command signal to drive devices for 
decreasing air quantity distribution at a foot 
blowout port in a plurality of stages 
corresponding to the decrease of a lower room 
temperature. CONSTITUTION: If a computing 
control device 44 makes a computation of a 
foot vent mode at the time of start of an air 
conditioner main body, a foot blowout port and 
a ventilator blowout port are opened 
simultaneously, and cold air is supplied to an 
upper part and a lower part of a vehicle 
chamber from both blowout ports. At this time, 
a large space volume exists in the upper part 
of the vehicle chamber, while a space volume 
is relatively small for the lower part of the 
vehicle chamber, so the temperature is 
reduced more rapidly at the lower part of the 
vehicle chamber than at the upper part thereof. 
A foot part temperature sensor 48 then detects 
the temperature at the lower part of the vehicle 
temperature, and inputs it to a foot vent control 
computing circuit 52, and the foot vent control 
computing circuit 52 sends a command signal 
for dereasing an air quantity distribution at the 
foot blowout port to a drive circuit 53. Drive 
devices 54, 55, 56 are thus operated, and air 
quantity distribution from the foot blowout port 
is reduced in stages. 
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